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ABSTRACT 

We detect ionized gas characteristics indicative of winds in three disk-dominated galaxies that are 
members of a super-group at z = 0.37 that will merge to form a Coma-mass cluster. All three galaxies 
arc IR-luminous (Lju > 4 x 10^" L0, SFR > 8 M0 yr~^) and lie outside the X-ray cores of the galaxy 
groups. Wc find that the most IR-luminous galaxy has strong blue and redshifted emission lines 
with velocities of ^ ±200 km s~^ and a third, blucshiftcd 900 km s~^) component. This galaxy's 
line- widths (H/3, [OIII]A5007, [Nil], Ha) correspond to velocities of 100 - 1000 km s"\ We detect 
extraplanar gas in two of three galaxies with SFR > 8 Mq yr"-'^ whose orientations arc approximately 
edge-on and which have IFU spaxels off the stellar disk. IFU maps reveal that the extraplanar gas 
extends to rh ^ 10 kpc; [Nil] and Ha line- widths correspond to velocities of ~ 200 — 400 km s~^ in 
the disk and decrease to ~ 50 — 150 km s~^ above the disk. Multi- wavelength observations indicate 
that the emission is dominated by star formation. Including the most IR-luminous galaxy wc find that 
18% of supergroup members with SFR > 8 Mq yr~^ show ionized gas characteristics indicative of 
outflows. This is a lower limit as showing that gas is outflowing in the remaining, moderately inclined, 
galaxies requires a non-trivial decoupling of contributions to the emission lines from rotational and 
turbulent motion. Ionized gas mass loss in these winds is ^ 0.1 Mq yr~^ for each galaxy, although 
the winds are likely to entrain significantly larger amounts of mass in neutral and molecular gas. 
Subject headings: galaxies: evolution - galaxies:groups:general - galaxies :starburst - galax- 
ies : clusters :general 



1. INTRODUCTION 

^ ' Star formation can drive winds that transport gas 
On , to large distances from the parent galaxy. These out- 
00 . flows are nearly ubiquitous in infrared lumi nous galaxies 
I with s tar formation rates > 10 Mq yr~^ (jRupke et al.l 
^— ^ l2005a|) . In the local universe, extraplanar emission line 
gas is observed in most galaxies with star formation rates 
> 5 Mq yr~^ and in many cases there is evidence that 
this gas is outflowing (jVeilleux et al.|[2"005D . Simulations 
increasingly incorporate outflows in order to match a 
wide range of gala xy and intergalactic gas observables 
(IDave et al.ll2011al lbh. 
I Starburst driven outflows are composed of multi-phase 
' gas. A tenuous, hot (T > 10^ K) plasma created 
] by stellar winds and supernovae ejecta is thought to 
carry most of the energy and metals in the outflow 
(IChevalier fc CleggI [T985F IStrickland fc HeckmanI [2001 
while neutral and molecular interstellar gas clouds en- 
trained in the hot outflow c ontribute th e majority of 
the mass (jSturm et al.l 120111 : iRupke et al. 2005b). Op- 
tical emission lines are thought to be produced by tur- 
bulent mixing layers on the surface of the cool entrained 
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clouds as well as by diffu se (T ^ 10^ K) ionized gas 
([Westmoquette et al.ll2009[ ). 

The fate of the ejected multi-phase gas is likely to 
depend on the galaxy mass as well as environment. 
For example, massive, isolated galaxies are able to re- 
tain their hot. X-ray e mitting gas reservoirs whil e low- 
mass galaxies are not (jMulchaev fc Jeltemall20iol ). Hot 
gas winds from galaxies in groups and clusters may be 
confin ed by the dense intergalactic gas in these sys- 
tems (iBrown fc Bregm an 2000) or strip ped away by it 
(jKawata fc Mulchaevl l2008: HcstCTl l2006f ). Gas which is 
stripped will enri ch the intergalactic medium with met- 
als a nd entropy ()Llovd-Davies et al.l [2OOOI: iDavis et al.) 

mn). 

Most galaxies in th e local universe are in groups 
(|Geller fc Huchral [19831 : lEke et al.l[200l and groups are 
the building blocks of galaxy clusters ()Boue et al.l 120081 : 
iMcGee et al]l2009D . As outflows are common among 
star-forming galaxies, we expect to see many in group 
and field environments whose star-forming g alaxy popu- 
lation s are comparable at 0.3 < z < 0.55 (jTvler et al.l 
1201 in . We search for outflows from galaxies using 
integral field unit (IFU) spectroscopic observations of 
SG1120-1202 (hereafter SG1120), a system of four X-ray 
bright galaxy groups that wil l merge to forin a cl uster 
comparable in mass to Coma ([Gonzalez et al.ll2005[ ). 

We assume a flat cosmology with H = 



71 km s-i Mpc~\ Qm = 0.27, 



0.73. 



2. OBSERVATIONS 

We used FLAMES/GIRAFFE (iPasquini et al.l [200^ 
on the VLT (FID: 082.B-0765) to take IFU spectroscopy 
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Table 1 

Source Information 



ID 


a 


5 


z 




Ll.4, GHz^ 




SFRuv+iR 




(J2000) 


(J2000) 




(10" Mq) 


(10^2 W Hz-1) 


(10" Lq) 




SI 


11 20 10.1 


-12 10 12 


0.3692 


4.9 


31 ±0.2 


8.8 


150 


S2 


11 20 10.7 


-12 11 04 


0.3501 


1.0 


1.7±0.2 


0.54 


9 


S3 


11 20 17.7 


-11 57 57 


0.3557 


0.2 




0.50 


11 



^ Details on the calculation of stellar masses, infrared luminosities and star formation rates can be found in lTran et aP ^200S ). 
^ The 5(T point source sensitivity is 1.1 X 10^^ W Hz^^. 



of 60 SG1120 members in February 2009. The instru- 
ment places 15 deployable IFUs across the 25' field of 
view where each IFU is 3" x 2" and made of 20 spaxels 
(0.5"). Using the LR08 setup, the spectra cover a wave- 
length range of 822 — 940 nm with spectral resolution of 
0.94 A (31 km s"^ for Ha at z = 0.37). The FWHM of 
the point spread function (PSF) rang ed from 0.66—0.97" . 

We used the P3D software package (jSandin et al.ll2010l ) 
to bias correct the CCD images, trace the spectra on the 
chip, flat field, correct for fiber-to-fiber transmission dif- 
ferences, and optimally extract the object spectra using 
multi-profile deconvolution. P3D also provides an error 
spectrum with each extracted object spectrum. We used 
IRAF to wavelength calibrate and produce spectra in- 
terpolated to a dispersion of 0.2 A pix^^. The sky back- 
ground was subtracted using spectra from 12 dedicated 
sky fibers on FLAMES. The IFU spectra are reassembled 
spatially and emission lines are fit with Gaussian com- 
ponents weighted by the associated error spectrum using 
custom IDL and Supermongo programs. The signal-to- 
noise (S/N) is calculated for each line component in the 
fit and only components with S/N> 2 are included in 
our analysis. We fit the central blended IFU spaxels in 
SG1120-S1 by hand with IRAF/SPLOT using the three 
components in the [OIII]A5007 line from the multi-slit 
spectroscopy as a guide. 

We have multi-slit spec troscopy with br oader wave- 
length coverage of SG1120 ()Tran et al.ll2009( ). The multi- 
slits are all 1" wide and the 2D spectra summed over the 
brightest 1" along the slit to generate the ID spectra. 
We measure systemic redshifts based on stellar absorp- 
tion lines using the IRAF/RVSAO package and fit the 11/3 
and [OIII] emission lines by hand with IRAF/SPLOT. 

Key to our analysis is our extensive multi-wavelength 
dataset of SGI 120 that includes X- ray imaging from 
Chandra/ ACIS (jGonzalez et al.l [20051 ). total infrared lu- 
mino sities from Spitzer/MJPS 24^m imaging ()Tran et al.l 
[20Ml. Hubble/ ACS F 814W imaging, GALEX UV imag- 
ing ( Just et all 1201 ID . and a 1.4 GHz radio continuum 
map from the VLA. The X-ray, UV, mid-infrared, and ra- 
dio observations are critical for determining whether the 
velocity structure detected in the optical spectroscopy is 
driven by star formation or by AGN. 

About a third of the SG1120 spectroscopically con- 
firmed members (with My < —20.5) are detected 
in Spitzer 24 Ltm imagin g with star formation rates > 



3 M0 yr-^ (|Tran et all [20091) . Of these IR detected 



galaxies 17 have SFR > 8 Mq yr'^ {Ls 
4 X 10^° Lq, hereafter Lju). We will discuss three of 
these galaxies, referred to arbitrarily as SI, S2 and S3 in 
this paper. 



3. EVIDENCE OF OUTFLOWING AND EXTRAPLANAR 
GAS IN GROUP GALAXIES 

3.1. Luminous Infra-Red Galaxy: SG1120-S1 

SG1120-S1 is a massive super-group galaxy with an 
infrared luminosity of 9 x 10^^ Lq, i.e. nearly a 
ULIRG (Ultra-Luminous Infra-Red Galaxy). Morpho- 
logically disturbed and connected to a nearby compan- 
ion {vproj ^ 25 kpc) with a stellar tidal tail, SG1120-S1 
is a poster child for merger-driven star formation. We 
find evidence of a strong gas outflow in SG1120-Sl's 
nucleus in both our IFU and single slit spectroscopy. 
The l"-wide single slit spectrum (Figs. [T] & [2]) sam- 
ples the galaxy's inner 5 kpc and shows blue and red- 
shifted components in H/3 and [OIII] that differ from 
the systemic velocity by ±200 km s~^. By forcing 
the profile shapes of the H/3 and [OIII] 4959 lines to be 
consistent, we find an additional broad component in 
the [OIII]A5007 hne that is blueshifted by 900 km s~^; 
note this broad component is much weaker than the 
other two components and thus below our detection 
threshold for both H/3 and [OIII]A4959. This second 
blueshifted component is also necessary when fitting the 
blended spaxels in the IFU data as the emission ex- 
tends farther to the blue than would be expected for 
only the single blueshifted component. The line widths 
for H/^, [OIII]A4959, and [OIII]A5007 are also broad and 
range from ~ 1000 km s~^ for the blue component to 
~ 200 km s^^ for the red component. The combination 
of both blue and redshifted components in the single-slit 
spectroscopic data indicate we may be viewing both sides 
of a bipolar outflow, an expanding bubble, or an outflow 
plus infalling tidal debris. 

Our IFU spectroscopy maps the kinematics of the ion- 
ized gas as traced by [Nil] & Ha and reveals a complex of 
broad lines over multiple spaxels (Fig.[T|). There appears 
to be a single bright central spaxel that is broadened 
into neighboring spaxels by the telescope PSF as indi- 
cated by the unchanging red edge of the [NIIJA6583 line. 
We show the IFU data for illustration and use the single- 
slit data for all quantitative measurements of outflow dy- 
namics. Beyond the galaxy's core (rproj > 2.5 kpc), the 
[Nil] -Ha FWHM line- widths decrease and the velocity 
offsets are consistent with rotation (±150 km s~ ). In 
spaxels with unblended lines we measure line ratios (log 
[Nil] /Ha ^ 0) that are best explained by shocked gas as 
is commonly seen in the ex tranuclear regions of ULIRGS 
(jMonreal-Ibero et al.ll2006D . Note that the true gas ve- 
locities are likely to be higher because we are measuring 
only the motion along the line-of-sight. 

Our multi-wavelength observations indicate that 
SG1120-S1 does not have a significant AGN component 
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Figure 1. Left: HST/ACS F814W imago with tlio FLAMES/GIRAFFE IFU (3" x 2" 
overlaid for source SG1120-S1. Right: The IFU data for SI with spaxel 8 indicated. 
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Figure 2. Left: Singlc-slit spectrum centered on the nucleus of SI (z = 0.3692 ± 0.0002). The linc-of-sight velocity offsets arc ~ 
±200 km s"^ and FWHM line-widths are 200-1000 km s"^ for the main red and blue components. The red side of the [OIII]A5007 line is 
affected by telluric absorption. Forcing consistency between the profile shapes for the H/3 and [OIII]4959 lines requires an additional broad 
component blueshifted by 900 km s~^ on the [OIII]A5007 line; this broad component is below our detection limit for H/3 and [OIII]A4959. 
The total fit is offset slightly high. Right: Excess blue emission, seen after applying a two component model, indicates that the second 
blueshifted component (seen on the [OIII]A5007 line in[T]| is necessary. 



(Tabic [T|): our 1.4 GHz and 24^m measurements show 
that the galaxy falls on th e infrared-radio relation for 
local star-forming galaxies ()Yun et all 1200 ID . SG1120- 
Sl is X-ray detected but with an X-ray luminosity of 
^ 10"*^ ^ erg s~^, any embedded AGN must be Compton 
thick ("N ardini fc Risalitil I2011D . For comparison, most 
U/LIRGs in this merger sta ge with similar Lj h are star- 
burst or composite systems (jYuan et al.ll2010[) . Star for- 
mation in U /LIRGs also tends to be concentrated in the 
central kpc (jSoifer et al.ll200il |2000[) which corresponds 
to less than one spaxel in our IFU maps. The lines in the 
core spaxels are emitted primarily by gas that is partic- 
ipating in the outflow and their line ratios appear to be 



dominated by sho ck excitation as is commonly se en in 
starburst galaxies (jSharp fc Bland-Hawthornll2010D . We 
conclude that SG1120-S1 is not AGN dominated, thus 
the strong gas outflows detected in both the IFU and 
single slit spectroscopy are driven primarily by star for- 
mation. 

3.2. Disk- dominated Members: SG1120-S2 & 
SG1120-S3 

In the local universe extraplanar gas is detected in most 
highly inclined galaxies that have total infr ared luminosi- 
ties > 3 X IQio Lq (SFR > 5 Mq yr-i; iVeilleux et aP 
|2005() . Our IFU observations include three such super- 
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Figure 3. HST/ACS F814W image witli the FLAMES/GIRAFFE IFU footprint (3" X 2" = 15 kpc x 10 kpc) overlaid for sources 
SG1120-S2 and SG1120-S3. We center tlie IFU spaxel witii tiie largest continuum value on the nucleus of the galaxy. The IFU footprint is 
populated with the spectra for each spaxel centered on the [Nil] & Ha lines. The data are shown in light grey and our fit to the emission 
lines in black. Line shift and line width maps are shown. Errors on the line shifts (widths) are 68 km s^^ (5 — 15 km s~^) and 73 km s~^ 
(5 km s~^) for sources S2 and S3, respectively, following from the ~ 100 km s~^ errors on the s ystemic velocity . Arr ows i ndicate the 
direct ion toward the nearest group center, G4 for S2 and G2 for S3; group properties are detailed in lGonzalez et all II2005I ) and lTran et al.l 
II2009I ). Both S2 and S3 have extraplanar gas to at least r^i ^ 10 kpc above their disks. 



group galaxies and we discover that two have extrapla- 
nar emission with Ha and [Nil] FWHM line-widths of 
50- 150 km s"^ (Fig.©. 

SG1120-S2 is a disk-dominated member viewed nearly 
edge-on that lies on the infrared-radio relation for lo- 
cal star-forming galaxies and is not detected with Chan- 
dra (Table [T]). We detect [Nil] and Ha emission in 
the disk and, surprisingly, also at projected heights of 
r/i ^ 7.5 kpc above the disk (Fig. [3]). In the spaxels 
sampling the disk, the log[NII]/Ha ratios of to 0.2 are 
consistent with shocked gas and the measured line- widths 
correspond to gas velocities of ^ 300 — 400 km s"^ . In 
the extraplanar spaxels (r^ > 5 kpc), the log[NII]/Ha ra- 
tios of -0.2 to -0.4 are consistent with photoionization by 
starlight and the line-widths correspond to gas velocities 
of ~ 50 — 150 km s~^. Our multi- wavelength observa- 
tions indicate that as with SGI 120-81, the shocked gas in 
the central region of SG1120-S2 is due to star formation 
and not an AGN. 

SG1120-S3 is also an inclined disk-dominated member 
with comparable IR luminosity to SG1120-S2 (Table [T]); 
it is not detected in the radio nor X-ray observations. 
The IFU maps show [Nil] and Ha emission in both the 
disk and extraplanar spaxels (r/j 10 kpc), and the line- 
ratios are consistent with photoionization by starlight. 
The FWHM line-widths correspond to velocities of ~ 
200 — 300 km s^^ in the disk spaxels and decrease to 
~ 50 - 150 km s^^ above the disk. With no signs of an 
AGN, the gas motion is most likely driven by the ongoing 
star formation. 

In both group members where we detect extraplanar 
ionized gas, the emission lines vary in terms of relative 
velocity and width from spaxel to spaxel indicating that 
there is no PSF broadening in these sources. As with 
SG1120-S1, we measure only motion along the linc-of- 
sight while the gas is likely to be primarily moving per- 
pendicular to the disk, i.e. the true gas velocities are 
likely to be higher. We cannot determine a net flow direc- 
tion for the extraplanar gas because the errors on the sys- 



temic velocity (^ 100 km s ^) for these two galaxies are 
large compared to the velocity shifts (^ 10 — 65 km s~^) 
in their extraplanar spaxels. However, we do confirm the 
existence of ionized gas at large scale heights above the 
disk of both members. 

4. OUTFLOW GAS MASSES AND DISK GAS DEPLETION 
TIMESCALES 

To determine what happens to the gas in these three 
members, we first estimate how much ionized gas is in 
the observed outflow. For SG1120-S1, using t he H/j lines 
from our single-slit data and the relation i n iHolt et al. 
( 2006PI . we assume case B recombination (|Osterbrockl 
Il989( ) and an electron densitjd of 100 cm~'^ to estimate 
a total ionized gas mass of A/hh ^ 10^ M0 in the two 
components of the H/3 line [Lhp = 2 x lO'^^ erg s~^). 

Next we estimate an outflow rate (Af ) for the ionized gas 
by comparing the mass inferred from the H/3 emission 
to a dynamical timescale. Using the single-slit data we 
assume a radius of 1 kpc, consistent with the extent of 
the emission lines, and an outflow velocity of 900 km s^^ 
from the most blueshifted component on the [OIII]A5007 
line, giving us Uyn = R/V ~ 10^ yr. For SG1120-S1, 
M ~ Mn/tdyn ~ 0.1 M0 yr~^ ; this is a lower limit 
because we cannot correct for extinction. 

We stress that while the mass of ionized gas in the 
outflow is relatively modest, the outflow is likely to con- 
tain larger amounts of neutral and molecular gas. We 
cannot directly trace with our observations the multi- 
phase gas entrained in the outflow, but we note that 
SG1120-S1 has an intermediat e Ljr between the L IRG 
and low-z ULIRG samples in iRupke et al.l (|2005b[ ) for 
which typical outflows of neutral gas are, on average, ^ 

® This estimate is subject to modulation by a filling factor due 
to the dumpiness of the gas and assumes a spherical outflow. 

^ Electron densities of 50 — 3 00 cm~^ are observed b etween 1 — 10 
kpc for starburst superwinds IIHeckman et al.lll990l) . We cannot 
measure the electron density directly because the [SII] lines are 
blended. 
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17-42 M0 yr~^ SG1120-S1 has a similar star-formation 
rate and low AGN contribution to IRAS 13120-5453 for 
which Herschel observations reveal a molecular gas out- 
flow rate of IBO^gf Mq yr"! (|Sturm et a l. 2011). 

As SG1120-S1 loses gas through winds, it is also using 
up its reservoir of dense molecular gas through strong 
star formation. We can estimate the molecular gas con- 
tent of these galaxies using the Lprq — Leo relation 
(ISanders et al.lll991UGenzel et al.l[2010f) . SG1120-S1 has 
a molecular gas reservoir of ^ 9 x 10^'^ M© (using the 
Galactic conversion factor). We calculate a star forma- 
tion rate for this galaxy of 170 Mq yr~^, independent of 
its infrared emission, using its 1.4 GHz radio continuum 
luminosity (jBelll [20031 ) . Assuming it maintains this star 
formation rate and does not accrete new gas, SG1120-S1 
will consume all of its molecular gas in ~ 500 Myr. If, as 
indicated above, SG1120-S1 is expelling molecular gas at 
a rate comparable to its star formation rate then it will 
run out of gas in half that time, or 250 Myr. 

For SG1120-S2 and SG1120-S3, we estimate the mass 
of ionized extrapla nar gas using the Ha em ission from our 
IFU observations (jNesvadba et al.ll2006D . Adopting the 
same electron density as for SG1120-S1 of 100 cm~'^, we 
estimate an ionized gas mass of 5 x 10^ Mq for SG1120- 
S2 and 1 X 10^ Mq for SG1120-S3. Assuming a mod- 
erate outflow velocity of ^ 200 km s~^ consistent with 
winds from highly inclined galaxies in the local universe 
(jLehnert &: Heckmanlll996l ) the dynamical timescale for 
the outflow to reach 10 kpc is tdyn ~ 5 x lO"^ yr, thus the 
mass loss rate is M~ 0.1 — 0.2 Mq yr~^. Both galaxies 
are likely to have ~ 8 x 10^ Mq of molecular gas and will 
consume all of this gas in the next ~ 800 Myr if they 
maintain their current star formation rates and do not 
accrete new gas. 

There are very few measurements of molecular outflows 
rates in galaxies which are not ULIRGs. In M82 {Mtot ^ 
1 X 10^° M,7^: lSofue et al.lll992D whose Ljr is similar to 
SG1120-S2 and SG1120-S3, the molecular gas ma ss in 
the outflow is - 30 Mq yr"! ([Walter et al.ll2002[ ). It 
is l.etti Mq yr- i in NGC 253 {Lir = 2 x 10^° Lq , 
= 4x 101° M^: IBailin et~aII[20lT[ : [sTurm et al.l[20TT[ ). 
Thus, SG1120-S2 and SG1120-S3 may also be expelling 
significant quantities of molecular gas. 

5. CONCLUSIONS 

Using singlc-slit and IFU spectroscopy, we map the 
kinematics of ionized gas in galaxies that are part of an 
assembling galaxy cluster at z = 0.37. Here we present 
results on three IR-luminous, disk-dominated members 
that have ionized gas characteristics indicative of out- 
flows. 

SG1120-S1 is the most IR-luminous super-group mem- 
ber {LiR 9 X 10^" Lq, SFR of 150 Mq yr"!). The 
H/3 and [QUI] A4959, 5007 emission lines in our single- 
slit data reveal gas that is blue and redshifted from the 
systemic velocity by ~ ±200 km s^^. We find a third, 
weaker component in the [OIII]A5007 emission that is 

blucshiftcd by 900 km s^^ but lies below the noise in 
the [OIII]A4959 and H/3 lines. The combination of both 
blue and redshifted components in the single-slit spec- 
troscopic data indicate we are viewing both sides of a 
bipolar outflow or an expanding bubble, or an outflow 



plus infalling tidal debris. 

In the local universe extraplanar gas is detected in most 
highly inclin ed galaxies t hat have star formation rates > 
5 Mq yr-i ([Veilleux et a l. 2005). Our IFU maps target 
four highly inclined super-group members with SFR > 
5 Mq yr^i of which two show extraplanar gas. The IFU 
maps for SG1120-S2 and SG1120-S3 reveal extraplanar 
[Nil] and Ha emission that is detected to at least 7.5 — 
10 kpc above the disk. 

Our radio, IR, and X-ray observations indicate that all 
three galaxies are dominated by star formation. If they 
maintain their current star formation rates, and do not 
accrete new fuel, they will run out of fuel in ~ 0.1 — 1 Gyr. 
We estimate that the wind in each of the three galaxies 
drives a relatively modest ionized gas mass flow of ~ 
0.1 Mq yr^i. As discussed in §4, these galaxies may be 
ejecting molecular gas at a rate comparable to their star 
formation rate. 

It remains unclear how future star formation in these 
galaxies will be affected by these winds. In simulations 
infalling galaxies continue to a ccrete gas for 0.5 — 1 Gyr 
after entering the larger halo ([Simha et al.ll200"9t ) and a 
number of observed characteristics of satellite galaxies 
can be expl ained by a gradual reduc tion in star formation 
after infafl ([Weinmann et al.ll2009t) . A recent GALEX 
study of the super-group SO population finds no evidence 
for a recent strong star formation episode which stopped 
abruptly in these galaxies ([Just et al. 2011). If SG1120-2 
and SG1120-3 are SO progenitors whose star formation 
will be quenched rapidly then they represent a new in- 
falling population. 

About a third (31 galaxies) of the SG1120 spectroscop- 
ically confirmed members (with My < —20.5) are de- 
tected in Spitzer 24/xm imaging wit h star fo rmation rates 
> 3 Mq yr-i {Ljr > 2 x IQI" Lq) (ITran et al. 2009i). Of 
these IR-detected galaxies 17 have SFR > 8 Mq yr"^. 
Three are sources whose orientation is approximately 
edge-on and which have IFU spaxels off the stellar disk 
and we detect extraplanar gas in two of them, referred to 
here as S2 and S3. Including SI wc find that 18% of su- 
pergroup members with SFR > 8 Mq yr"^ show ionized 
gas characteristics indicative of outflows. This is a lower 
limit as showing that gas is outflowing in the remain- 
ing, moderately inclined, galaxies requires a non-trivial 
decoupling of contributions to the emission lines from ro- 
tational and turbulent motion. Furthermore, 60% of the 
IR-detected members have a SFR > 5 Mq yr"^ and, as a 
result, are likely to host a wind acc ording to general est i- 
mates of the frequency of outflows ([Veilleux et al.|[2"005D . 

Further identification and study of galactic winds in 
groups and clusters is needed to better understand their 
frequency and ability to transform galaxies and inter- 
galactic g function of environment. 
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